The azole fungicide tebuconazole affects human CYP1A1 and CYP1A2 expression by an aryl hydrocarbon receptor-dependent pathway.
Tebuconazole, a member of the triazole group of fungicides, exerts hepatotoxicity in rodent studies. Knowledge on the molecular mechanisms underlying tebuconazole toxicity is limited. Previous studies suggest that activation of xenobiotic-sensing nuclear receptors plays a role in triazole fungicide-mediated hepatotoxicity. This study aimed to characterize the ability of tebuconazole to activate gene expression via the aryl hydrocarbon receptor (AHR). Results demonstrate a statistically significant induction of the AHR target genes CYP1A1 and CYP1A2 in HepG2 and HepaRG human liver cells in vitro at concentrations corresponding to tebuconazole tissue levels reached under subtoxic conditions in vivo. CYP1A1 and CYP1A2 induction was abolished in the presence of an AHR antagonist or in AHR-knockout HepaRG cells, substantiating the importance of the AHR for the observed effects. Although the results indicate that tebuconazole is a weak inducer of AHR-dependent genes, combined exposure of HepaRG cells to tebuconazole and the previously identified AHR agonist propiconazole showed additive effects on CYP1A1 and CYP1A2 expression. In summary, we demonstrate that AHR-downstream gene expression is affected by tebuconazole in an AHR-dependent manner. Data indicate that dose addition may be assumed for the assessment of AHR-related effects of triazole fungicide mixtures.